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The meteorological community faces the
challenge of finding an accurate and convenient
way to measure snowfall, particularly liquid water
equivalent (LWE) amounts. This study aims to
find a transfer function to correct the data from a
single-Alter shielded GEONOR with 16-inch
laths (referred to as the SA16).
The standard for snowfall measurement is
typically considered to be a GEONOR inside a
Double Fence Inter-Comparison Reference shield
(referred to as the DFIR)
 





GEONOR inside a DFIR at Marshall Field Site, owned by
NCAR in Boulder, CO. It consists of 2 octagonal fences
surrounding an Alter-shielded gauge. The largest fence is
approximately 40 feet in diameter.
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•Data for the DFIR and
SA16 were compiled for
12 winter seasons
(2001-2013).
•Precipitation rates for
both shields were plotted
to confirm that the
smaller-shielded gauge
experiences undercatching due to
insufficient wind
blocking.

Interior of a DFIR shielded
GEONOR after a snow event
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•The best transfer function was derived from splitting the data
based on wind speed: events with wind <5 m/s or 5 m/s.

This initial plot of
the SA16 precip.
rates vs. DFIR
precip. rates
shows the undercatch of the SA16
because the slope
of the best 4t line
is <1. This graph
has been modi4ed
to eliminate
outliers due to
errors in the
gauges or other
discrepant events.

•A best-fit line was then found for the plot of the ratio of
precipitation rates vs. wind speed for each set of events and
both equations used to correct the rates. The lines are given
below:
<5 m/s: y=0.93677+0.17688x
5 m/s: y=0.25459+0.39013x
•When both linear transfer functions were applied and the
corrected accumulation rates compared to those of the DFIR,
the algorithm tended to over-correct for high-wind events and
under-correct for low-wind events.

•When other regression equations (e.g. power, logarithmic)
were used, there was no significant difference from the
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•The ratio of these rates
was then plotted against
wind speed and a line fit.
•This became the transfer
function, which was then
used to correct the rates
from the SA16.

Single-Alter shielded
GEONOR with 16” laths

This plot shows the
precipitation rates
of the shields
plotted against
each other before
and after
correction. The line
4t to the green data
set is after the
transfer functions
were applied and
the slope is much
closer to 1 than
before.

The snow event
on 12/29/06 had
higher wind
speeds, 5-6 m/s.
The transfer
function overcorrected for
this event.
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•As a result of this study, the 16-inch
single Alter shield can be used with
greater assurance of accuracy using a
simple correction algorithm.
•High wind speeds affect the accuracy of
the 16-inch single-Alter shield
differently, so this discrepancy must be
taken into account when
using this
shield.
•Further research could be done to
identify why the transfer function overcorrected in some cases and undercorrected in others. Some variability in
the results is normal as there is an
expected amount of scatter in data from
any natural event.
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